Abnormal expression of ENaC and SGK1 mRNA induced by dietary sodium in Dahl salt-sensitively hypertensive rats.
Epithelial sodium channel (ENaC) plays a crucial role in controlling sodium reabsorption in the kidney keeping the normal blood pressure. We previously reported that the expression of ENaC mRNA in the kidney of Dahl salt-sensitive (DS) rats was abnormally regulated by aldosterone, however it is unknown if dietary sodium affects the expression of ENaC and serum and glucocorticoid-regulated kinase 1 (SGK1), which plays an important role in ENaC activation, in DS rats. In the present study, we investigated whether dietary sodium abnormally affects the expression of ENaC and SGK1 mRNA in DS rats. DS and Dahl salt-resistant (DR) rats (8 weeks old) were divided into three different groups, respectively: (1) low sodium diet (0.005% NaCl), (2) normal sodium diet (0.3% NaCl), and (3) high sodium diet (8% NaCl). The high sodium diet for 4 weeks in DS rats elevated the systolic blood pressure, but did not in any other groups. The expression of alpha-ENaC mRNA in DS rats was abnormally increased by high sodium diet in contrast to DR rats, while it was normally increased by low sodium diet in DS rats similar to DR rats. The expression of beta- and gamma-ENaC mRNA in DS rats was also abnormally increased by high sodium diet unlike DR rats. The expression of SGK1 mRNA was elevated by high sodium diet in DS rats, but it was decreased in DR rats. These observations indicate that the expression of ENaC and SGK1 mRNA is abnormally regulated by dietary sodium in salt-sensitively hypertensive rats, and that this abnormal expression would be one of the factors causing salt-sensitive hypertension.